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CASE REPORTS
Delayed paraplegia 10 months after endovascular
repair of thoracic aortic aneurysm
Jae-Sung Cho, MD, Robert Y. Rhee, MD, and Michel S. Makaroun, MD, Pittsburgh, Pa
Spinal cord ischemia after treatment of thoracic pathologies remains a devastating problem. A 74-year-old man with a
history of infrarenal abdominal aortic aneurysm repair presented with bilateral common iliac and left femoral aneurysms
as well as a thoracic aortic aneurysm. He underwent an open repair of the iliac and femoral aneurysms, followed by
thoracic endovascular aneurysm repair in a staged manner without complications. Ten months later, he presented with
hypotension, and permanent paraplegia developed. ( J Vasc Surg 2008;47:625-8.)Endovascular repair of thoracic aortic aneurysm has
gained a wide popularity as an alternative treatment of
thoracic aortic aneurysm owing to its minimally invasive
nature and lower attendant risk of paraplegia.1 The risk of
this most feared complication is the highest during the
30-day perioperative period and is often associated with
hypotension. An unusual case of delayed paraplegia that
developed 10 months after a successful thoracic endovas-
cular aortic aneurysm repair (TEVAR) is presented.
CASE REPORT
A 74-year-old man presented with 8-cm thoracic aortic, 5-cm
bilateral common iliac, and 2-cm left common femoral artery
aneurysms (Fig 1). He had undergone an open infrarenal abdom-
inal aortic aneurysm repair with a tube graft 11 years earlier. A
decision was made to repair the bilateral common iliac artery
aneurysms, followed by TEVAR, in a staged fashion. On June 27,
2005, he underwent aorta-right common iliac/left common fem-
oral bypass grafting with a left hypogastric artery bypass graft to
minimize the risk of paraplegia when the thoracic aneurysm was
repaired later; the right hypogastric artery was ligated (Fig 2). All
graft-vessel anastomoses were done in an end-to-end fashion. The
operation was uneventful, and the patient discharged to home on
postoperative day 5.
He returned on July 13, 2005, and underwent a TEVAR with
adjunctive spinal fluid drainage (Fig 3). Access was obtained
through the left limb of the aortic graft. Three TAG (W. L. Gore &
Assoc, Flagstaff, Ariz) thoracic endoprostheses (40 mm  15 cm,
37 mm  20 cm, and 34 mm  20 cm) were used. The entire
thoracic aorta, from the left subclavian artery origin to the celiac
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patient tolerated the procedure well, without any complications,
and was released to home the next day.
The patient was seen in the office for a 1-month postoperative
follow-up visit. He was doing well, without any neurologic deficits
of the lower extremities. A computed tomography (CT) scan
showed a type II endoleak from an intercostal artery in the distal
thoracic aorta near the landing zone. No type I endoleak was
visualized. The left hypogastric bypass graft was patent with cross-
filling of the right hypogastric artery (Fig 4). The patient was
instructed to have a follow-up CT in 6 months. A follow-up CT
was obtained at another hospital in January 2006 and showed a
stable aneurysm with no significant change in size and a persistent
type II endoleak. The hypogastric bypass graft was noted to be
patent. The plan was to study him again in 6 months.
On May 26, 2006, he presented to a local hospital emergency
department with fever, abdominal pain, and diarrhea for 5 days. He
complained of bilateral lower extremity motor loss in an ambu-
lance ride to the hospital. At the initial evaluation, his blood
pressure was 90/50 mm Hg and his neurologic examination was
unremarkable. He was noted to have palpable bilateral pedal
pulses. Admission laboratory studies were unremarkable.
He was admitted with a diagnosis of diverticulitis, and therapy
with intravenous antibiotics was begun. He remained hypotensive.
Several hours after admission, bilateral lower extremity numbness
developed, followed by loss of sensation in the lower half of the
body. Complete paraplegia developed 18 hours of admission.
A magnetic resonance image of the thoracic spine was ob-
tained on May 30, 2006 and showed no abnormalities; unfortu-
nately, the lumbar area was not studied, although it is not a
foolproof study for detection of spinal cord ischemia (SCI). The
patient was thought to have suffered a spinal cord infarction, and
no further interventions, such as cerebrospinal fluid (CSF) drain-
age, were rendered. He was discharged to a rehabilitation center
10 days later.
The left hypogastric bypass graft remains patent as of March 2,
2007 (Fig 5). The patient remains paraplegic, confined to bed, and
sacral decubitus ulcers have since developed. He has undergone a
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tery bypass grafting.
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and bilateral iliac artery aneurysms. Arrows indicate (B) patent
right hypogastric and (C) left hypogastric arteries. He had under-
gone an open repair of infrarenal aortic aneurysm in the past.Fig 2. An intraoperative photograph shows left hypogastric ar-Fig 3. Stent grafting of the thoracic aortic aneurysm with a TAG
endoprostheses (W. L. Gore & Assoc, Flagstaff, Ariz).
filling of the right (long arrow).
shows the patent left hypogastric artery bypass graft (arrow).
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rysm remains stable in size with persistent type II endoleak.
DISCUSSION
Paraplegia or paraparesis occurs as a result of oblitera-
tion of blood flow to the spinal cord during thoracic or
thoracoabdominal aortic surgery. The obliteration of the
branches contributing to the spinal cord blood supply is
normally compensated by a collateral network maintaining
perfusion of the cord.2 When this collateral network is
tenuous, SCI occurs, either immediate or delayed.
The subject of delayed paraplegia has gained relatively
little attention compared with its immediate counterpart.
Its incidence after open repairs varies from 0.8% to 13.8% in
recent series.3-11 In some series, the delayed presentation
constitutes most of the SCI,4,9 occurring as late as 91 days
postoperatively.10 A shift in the pattern of paraplegia may
occur, with more frequent delayed paraplegia than previ-
ously observed.9 The vulnerable spinal cord perfusion that
may have been protected with adjunctive therapy, such as
CSF drainage, distal aortic perfusion, naloxone, and inter-
costal artery reimplatation8,12-18 may remain susceptible to
late development of SCI once these measures are discon-
tinued.7
The literature is rather sparse on the late development
of SCI after TEVAR. The reported incidence is 2.2% to
12.0%, occurring up to 1.5 years postoperatively.1,5,19-24
SCI after TEVAR has a number of causes, although precise
identification of risk factors is difficult owing to the small
number of cases. Several factors have been implicated,
including hypotension, prior abdominal aortic aneurysm
repair, length of aorta covered, use of an iliac conduit, and
coverage of the hypogastric artery and the left subclavian
artery.9,10,19-23 Of these, the first three listed appear to be
most important. One additional mechanism that is unique
in the pathogenesis of SCI after TEVAR is that coverage of
critical intercostals may not necessarily result in immediate
paraplegia because flow may be maintained through cross-
collateral flow (ie, endoleak). When these endoleaks are
sealed, the collateral flow is lost, which then may be fol-
lowed by the neurologic deficit.25
The patient presented in this report harbored most of
the risk factors and illustrates that the risk of SCI after
TEVAR is not just confined to the perioperative period but
may persist for an extended period of time that may be as
long as the patient’s life span. Hemodynamic compromise
to the spinal cord may exacerbate this risk at any time; thus,
avoidance of hypotension may be of critical importance in
this cohort of patients. Patient education and medical alert
tags may be essential in preventing the remote incidence of
paraplegia.
It is unclear whether the preservation of bilateral pelvic
flow would have prevented the development of SCI in this
patient. Contributions of profunda femoral flow through
its pudendal and circumflex branches and iliosacral arteries,
which are branches of the hypogastric arteries to spinal cord
perfusion, have been well illustrated.26 We believe that if atFig 4. A postoperative computed tomography scan at 1 month
shows (A) patent left hypogastric artery bypass graft (arrow) and
(B) patent left distal hypogastric artery (short arrow) with crossFig 5. A postoperative computed tomography scan at 10 monthsall possible, all efforts should be made to preserve at least
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and spinal cord perfusion and thereby reduce the risk of
paraplegia. The risk of SCI is ongoing, and education of the
patients and medical personnel of precautionary measures
may be beneficial to avoid this devastating complication.
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